In this paper, we study the zeros of difference polynomials of meromorphic functions of the forms
Introduction and main results
This purpose of this paper is to study the problem of the zeros and uniqueness of complex difference polynomials of meromorphic functions. The fundamental results and the standard notations of the Nevanlinna value distribution theory of meromorphic functions are used (see [, ] ). In addition, for a meromorphic function f , we use S(r, f ) to denote any quantity satisfying S(r, f ) = o(T(r, f )) for all r outside a possible exceptional set E of finite logarithmic measure lim r→∞ [,r)∩E , where P(z) = a n z n + a n- z n- + · · · + a  z + a  is a nonzero polynomial, where a  , a  , . . . , a n ( = ) are complex constants and m is the number of the distinct zeros of P(z). In , Liu et al.
[] studied the zeros distribution of difference-differential polynomials, which are the derivatives of difference products of entire functions, and obtained the result as follows. 
infinitely many zeros.
In the same year, Chen and Chen [] studied the zeros of difference polynomials
N + , and obtained the following theorem.
We investigate the value distribution of difference polynomials of a more general form
where P(f ) is a nonzero polynomial of degree n, m is the number of the distinct zeros of 
has infinitely many zeros. 
Let f (z) and g(z) be two nonconstant meromorphic functions for some a ∈ C ∪ {∞}. If the zeros of f (z) -a and g(z) -a (if a = ∞, zeros of f (z) -a and g(z) -a are the poles of f (z) and g(z) respectively) coincide in locations and multiplicities, we say that f (z) and g(z) share the value a CM (counting multiplicities), and if they coincide in locations only, we say that f (z) and g(z) share a IM (ignoring multiplicities).
For the uniqueness of difference of meromorphic functions, some results have been obtained (see [, , -]). Here, we only state some newest theorems as follows. 
. . , λ n } and
(ii) f and g satisfy the algebraic equation In this paper, we investigate the uniqueness problem of difference polynomials of entire functions
and obtain the following results.
Theorem . Under the assumptions of Theorem
., if (F * (z)) (k) and (G * (z)) (k) share  IM and n > max{(k + d) + m +  -λ, k + }, then the conclusions of Theorem . hold.
Some lemmas
To prove our theorems, we require some lemmas as follows. http://www.advancesindifferenceequations.com/content/2013/1/90
Lemma . [] Let f be a nonconstant meromorphic function, and let P(f
. . , a n are constants and a n = . Then
Lemma . [, Theorem .] Let f be a transcendental meromorphic function of ρ  (f ) < , ς < , and let ε be an enough small number. Then
for all r outside of a set of finite logarithmic measure. 
If f is a transcendental entire function of ρ  (f ) < , we have
Proof If f is a transcendental entire function of ρ  (f ) < , from Lemma .-Lemma ., we have
On the other hand, from Lemma ., we have
Thus, we can get ().
If f is a meromorphic function of ρ  (f ) < , from Lemma . and Lemma ., we have
On the other hand, from Lemma . and Lemma ., we have
Thus, we can get ().
Using the same method as in Lemma ., we can get the following lemma easily.
Lemma . Let f be a transcendental meromorphic function of ρ  (f ) < , and let F  (z) be stated as in (). Then we have (n -λ)T(r, f ) + S(r, f ) ≤ T r, F  (z) ≤ (n + λ)T(r, f ) + S(r, f ).

If f is a transcendental entire function of ρ  (f ) < , we have T r, F  (z) = T r, P(f
In the following, we explain some definitions and notations which are used in this paper. For a ∈ C ∪ ∞ and k is a positive integer, we denote by N k (r, 
Lemma . [] Let f and g be two meromorphic functions. If f and g share  CM, then one of the following three cases holds:
(i) T(r, f ) + T(r, g) ≤ N  (r, f ) + N  (r, g) + N  r,  f + N  r,  g + S(r, f ) + S(r, g); (ii) f ≡ g; (iii) f · g = .
Lemma . [] Let f and g be two meromorphic functions. If f and g share  IM, then one of the following cases must occur:
, where a ( = ), b are two constants.
Lemma . Let f (z) and g(z) be transcendental entire functions of
Proof Suppose that f ≡ g. Since f (z) and g(z) are transcendental entire functions of ρ  (f ) < , ρ  (g) <  and n ≥ k + , we have that f and g have no zeros. Then we can set f (z) = e α (z) and g(z) = e β(z) , where α(z), β(z) are entire functions with order less than one. Substituting f and g into (), we get
If k = , we have
thus A  (z) has to be a constant, that is,
where ξ  ∈ C. Then from Lemma ., we get ρ(α(z)) ≥ , which implies ρ  (f ) ≥ . Hence, we can get a contradiction. If A  (z) = , then A  (z) has to be a constant, that is,
where ξ  ∈ C. Thus, from Lemma . we can get that ρ  (f ) ≥ , a contradiction. If k ≥ , then we have
where
Since A  , A  are entire, we have 
